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<400> 1 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
1 5 10 15 

tac tec act gat ctg ttc gac ace cac cct gag ctg get tta cgc tec 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 

egg ggt tgg aat cac cag gac gee gee gag ttc ctg gee cac ctg gat 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gee tgg 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 

gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gee ctg acc cac ccg 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 



48 



96 



144 



192 



240 



288 



1 



gag gta gcc cgc acg atg acc gga tea aaa aag ccc aga gag cac get 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Glu His Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gcc gcg egg aaa 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg lie Glu Ala Ala Arg Lys 
245 250 255 

gcc acc gca gag gcc aaa gcg ctt gcc gcc ttg gac gcc acg ctg cct 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ttg 
Thr Ala Leu Glu Ala Ser Gly Asp Leu lie Asp Gly Val Arg Val Leu 
275 280 285 

tgg gca gca gag ggg cgt gca gcc cgt gat gag aca gcg ttt cgc cat 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 

gcg ttg acc gtg ggt tat cag ctt aaa gcc gca ggt gaa cgc ctg aaa 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 



336 



384 



85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 
Gin Arg Ser Ala Val Leu Val Leu Asp lie Asp lie Pro Ser His- Gin 
100 105 110 

gcc ggc ggg aac ate gag cac ctt cac ccg cag gtg tac gcc acc ttg 
Ala Gly Gly Asn lie Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

gag cgt tgg gca egg gtg gag aaa gcg ccg gcc tgg ate ggg gtg aac 432 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp lie Gly Val Asn 
130 135 140 

ccg ttg teg gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 480 
Pro Leu Ser Gly Lys Cys Gin Leu lie Trp Cys He Asp Pro Val Phe 
145 150 155 160 

gcc gcc gag ggc acc acc age teg aac acc cgc ctg eta gcg gcc acc 
Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 

acc gag gaa atg acc cgt gtg ttc ggc get gac cag gca ttt tec cac 
Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 

egg ctg age egg tgg ccg ctg cat gtt tct gat gat ccg acc gcg tac 
Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 
195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat att ctt gat gag ctg atg 672 
Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 
210 215 220 



528 



576 



624 



720 



768 



816 



864 



912 



960 



2 



gat gcc aag ate att gat gcg tat gag cgt gec tac aac gtc gec cag 
Asp Ala Lys lie lie Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 



1008 



gcg gtg gga get gat ggg cgt gaa ccg gat ctg cct gcc atg cgt gat 1056 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 

cgt cag acg atg gcc cgc cgt gtg cgc gcc tac gtc gcc aaa ggc cag 1104 
Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 

ccc acg gtc age gcc agg age aca cag acc cag age agt egg ggc egg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 

aaa gcc ctg gcc acc atg ggc cgc aga ggc ggg caa aaa gcc get gaa 1200 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gcc caa gaa aac cgc caa 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 
420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gcc age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
435 440 445 



gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 
Glu Lys Cys Leu Arg Asp Glu Gin lie Met Glu Glu Thr Gly Leu Ser 
450 455 460 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 
Glu Lys Cys Leu Arg Asp Glu Gin lie Met Glu Glu Thr Gly Leu Ser 
465 470 475 480 

tgc caa ate ctt agg ggg get cac gcc gta gac aga taa 
Cys Gin lie Leu Arg Gly Ala His Ala Val Asp Arg 
485 490 



1248 



1296 



1392 



1440 



1479 



<210> 2 
<211> 492 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 2 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
15 10 15 



3 



Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 



Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 



Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 



Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 



Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 



Gin Arg Ser Ala Val Leu Val Leu Asp lie Asp lie Pro Ser His Gin 
100 105 110 



Ala Gly Gly Asn lie Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 



Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp lie Gly Val Asn 
130 135 140 



Pro Leu Ser Gly Lys Cys Gin Leu lie Trp Cys lie Asp Pro Val Phe 
145 150 155 160 



Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 



Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 



Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 
195 200 205 



Ser Trp His Cys Gin His Asn Arg Val Asp lie Leu Asp Glu Leu Met 
210 215 220 



Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Glu His Ala 
225 230 235 240 



His Gin Glu Phe Ser Ser Gly Arg Ala Arg lie Glu Ala Ala Arg Lys 



4 



245 250 255 



Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 



Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 
275 280 285 



Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 



Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 



Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 



Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 



Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 
420 425 430 



Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
435 440 445 



Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
450 455 460 



Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
465 470 475 480 



5 



Cys Gin lie Leu Arg Gly Ala His Ala Val Asp Arg 
485 490 



<210> 3 

<211> 1479 

<212> DNA 

<213> Corynebacterium thermoaminogenes 
<220> 

<221> CDS 

<222> (1) . . (1476) 

<223> 



<400> 3 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
1 5 10 15 

tac tec act gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 

egg ggt tgg aat cac cag gac gec gca gag ttc ctg gee cac ctg gat 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 



cgc 



Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 



50 



55 60 



gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 
Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 
100 105 HO 

gee ggc ggg aac ate gag cac ctt cac ccg cag gtg tac gee acc ttg 
Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

gag cgt tgg gca egg gtg gag aaa gcg ccg gec tgg ate ggg gtg aac 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 
130 135 140 

ccg ttg teg gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 
Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 



48 



96 



144 



age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gee tgg 192 



240 



288 



336 



384 



432 



480 



6 



gcc gcc gag ggc acc acc age teg aac acc cgc ctg eta gcg gec acc 
Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 



528 



165 170 175 



acc gag gaa atg acc cgt gtg ttc ggc get gac cag gca ttt tec cac 576 
Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 

egg ctg age egg tgg ccg ctg cat gtt ttt gat gat ccg acc gcg tac 624 
Arg Leu Ser Arg Trp Pro Leu His Val Phe Asp Asp Pro Thr Ala Tyr 
195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat att ctt gat gag ctg atg 672 
Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 
210 215 220 

gag gta gcc cgc acg atg acc gga tea aaa aag ccg aga aag cac get 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gcc gcg egg aaa 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 
245 250 255 

gcc acc gca gag gcc aaa gcg ctt gcc gcc ttg gac gcc acg ctg cct 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ttg 
Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 
275 280 285 

tgg gca gca gag ggg cgt gca gcc cgt gat gag aca gcg ttt cgc cat 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 

gcg ttg acc gtg ggt tat cag ctt aaa gcc gca ggt gaa cgc ctg aaa 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

gat gcc aag ate att gat gcg tat gag cgt gcc tac aac gtc gcc cag 
Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 

gcg gtg gga get gat ggg cgt gaa ccg gat ctg cct gcc atg cgt gat 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 

cgt cag acg atg gcc cgc cgt gtg cgc gcc tac gtc gcc aaa ggc cag 
Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 

ccc acg gtc age gcc agg age aca cag acc cag age agt egg ggc egg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



7 



c t' 



aaa gcc ctg gcc acc atg ggc cgc aga ggc ggg caa aaa gcc get gaa 12 0 0 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gcc caa gaa aac cgc caa 124 8 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 1296 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 
420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gcc age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
435 440 445 



gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gcc tgc 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

tgc caa ate ctt agg ggg get cac gcc gta cac aga taa 
Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 



<210> 4 

<211> 492 

<212> PRT 

<213> Corynebacterium thermoaminogenes 

<400> 4 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
1 5 10 15 



Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 



Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 



Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 



1392 



1440 



1479 



8 



85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 
100 105 HO 



Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 
130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 



Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 



Arg Leu Ser Arg Trp Pro Leu His Val Phe Asp Asp Pro Thr Ala Tyr 
195 200 205 



Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 
210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro ArgvLyfe His Ala 
225 230 235 ^ 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 
245 250 255 



Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 



Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 
275 280 285 



Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 



9 



Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 



Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 



Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 



Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 



Arg Leu Glu Ala Ala Asn Lys. Arg Arg Gin Val Ser Trp Asn Lys Tyr 
420 425 430 



Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
435 440 445 

Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
450 455 460 

Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 



Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 



<210> 5 

<211> 1479 

<212> DNA 

<213> Corynebacterium thermoaminogenes 
<220> 

<221> CDS 

<222> (1) . . (1476) 

<223> 



10 



cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gee tgg 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 

gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gee ctg acc cac ccg 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 
Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 
100 105 HO 

gec ggc ggg aac ate gag cac ctt cac ccg cag gta tac gee acc ttg 
Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

gag cgt tgg gca egg gtg gag aaa gcg ccg gec tgg ate ggg gtg aac 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 
130 135 140 

ccg ttg teg gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 
Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

gec gee gag ggc acc acc age teg aac acc cgc ctg eta gcg gec acc 
Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 

acc gag gaa atg acc cgt gtg ttc ggc get gac cag gca ttt tec cac 
Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 



180 



185 190 



egg ctg age egg tgg ccg ctg cat gtt tct gat gat ccg acc gcg tac 
Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 



195 



200 205 



tec tgg cac tgc cag cac aac cga gtc gat acg ctt gat gag ctg atg 
Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Asp Glu Leu Met 
210 215 220 



48 



96 



<400> 5 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
1 5 10 15 

tac tec act gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 

egg ggt tgg aat cac cag gac gee gee gag ttc ctg gee cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



11 



gag gta gcc cgc acg atg acc gga tea aaa aag ccg aga aag cac get 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 



cgc tgg aaa acc gat cct aac ggc aaa tac gcc caa gaa aac cgc caa 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 
420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gcc age ttg 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 



720 



768 



816 



864 



cac cag gag ttt tec age ggt egg gca egg ate gaa gcc gcg egg aaa 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 
245 250 255 

gcc acc gca gag gcc aaa gcg ctt gcc gcc ttg gac gcc acg ctg cct 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ttg 
Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 
275 280 285 

tgg gca gca gag ggg cgt gca gcc cgt gat gag aca gcg ttt cgc cat 912 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 

gcg ttg acc gtg ggt tat cag ctt aaa gcc gca ggt gaa cgc ctg aaa 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

gat gcc aag ate att gat gcg tat gag cgt gcc tac aac gtc gcc cag 
Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 

gcg gtg gga get gat ggg cgt gaa ccg gat ctg cct gcc atg cgt gat 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 

cgt cag acg atg gcc cgc cgt gtg cgc gcc tac gtc gcc aaa ggc cag 
Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 

ccc acg gtc age gcc agg age aca cag acc cag age agt egg ggc egg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 

aaa gcc ctg gcc acc atg ggc cgc aga ggc ggg caa aaa gcc get gaa 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 



960 



1008 



1056 



1104 



1200 



1248 



1296 



1344 



1392 



12 



f 



Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gec tgc 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

tgc caa ate ctt agg ggg get cac gec gta cac aga taa 
Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 



<210> 6 
<211> 492 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 6 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
15 10 15 



Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 



Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 



Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 
100 105 HO 



Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 

145 150 155 160 



1440 



1479 



13 



Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 



Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 
195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Asp Glu Leu Met 
210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 
245 250 255 



Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 



Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 
275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 
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Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 



Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 
420 425 430 



Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
435 440 445 



Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
450 455 460 

Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 



Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 



<210> 


7 


<211> 


1377 


<212> 


DNA 


<213> 


Corynebacterium 


<220> 




<221> 


CDS 


<222> 


(1) . . (1374) 


<223> 




<400> 


7 



atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
15 10 15 

tac tec aca gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 

egg ggt tgg aat cac cag gac gee gee gag ttc ctg gee cac ctg gat 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gee tgg 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 



48 



96 



144 



192 
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egg ctg age egg tgg ccg ctg cat gta tct gat gat ccg ace gcg tac 
Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 
195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat acg ctt get gag ctg atg 
Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Ala Glu Leu Met 
210 215 220 

gag gta gee cgc acg atg acc gga tea aaa aag cca gat age act get 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Asp Ser Thr Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gee gcg agg aaa 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg lie Glu Ala Ala Arg Lys 
245 250 255 

gec acc gca gaa gee aaa gcg ctt get gee tta gac gee acg ctg cct 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ctg 
Thr Ala Leu Glu Ala Ser Gly Asp Leu lie Asp Gly Val Arg Val Leu 
275 280 285 

tgg gca gca gag ggg cgt gca gee cgt gat gag acg gcg ttt cgc cat 



288 



336 



384 



gtc aaa gac ccg gag acc gga gaa acc cgc cct aag ctg cac aga gtc 24 0 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc egg teg ctt tec cga tgc cag tac gtc gcg ctg acc cac ccg 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 
Gin Arg Ser Ala Val Leu Val Leu Asp lie Asp lie Pro Ser His Gin 
100 105 110 

gec ggc ggg aac ate gag cac ctt cac ccg cag gtc tac gee acc ttg 
Ala Gly Gly Asn lie Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

gag cgc tgg gca egg gtg gag aaa gcg ccg gee tgg ate ggg gtg aac 432 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp lie Gly Val Asn 
130 135 140 

ccg ttg tea gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 480 
Pro Leu Ser Gly Lys Cys Gin Leu lie Trp Cys lie Asp Pro Val Phe 
145 150 155 160 

gec gee gag ggc acc acc age ccg aac acc cgc ctg eta gcg gee acc 
Ala Ala Glu Gly Thr Thr Ser Pro Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 

acc gag gaa atg acc cgt atg ttc ggc get gac cag gca ttt tec cac 576 
Thr Glu Glu Met Thr Arg Met Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 



528 



624 



672 



720 



768 



816 



864 



912 
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Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 

gcg ttg acc gtg ggg tat cag ctt aaa gcc gca ggt gaa cgc ctg aaa 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

gac acc aag ate att gat gcg tat gag cgt gcc tac aac gtc gcc cag 
Asp Thr Lys lie lie Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 



cgt cag acg ttg gcc cgt cgt gtg cgc gcc tac gtc get aaa ggc cag 
Arg Gin Thr Leu Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 



960 



1008 



gcg gtg ggg get gat ggg cgt gag ccg gat ctg cct gcc atg cgt gat 1056 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 



1104 



ccc acg gtg age gcc agg age aca cag acc cag age age egg ggc agg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 

aaa gcc ctg gcc acc atg gga cgc aga ggc gca gcc acc teg aat gca 12 0 0 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Ala Ala Thr Ser Asn Ala 
385 390 395 400 

cgc agg tgg gca gac cca gaa age gat tac gcc cgc caa act egg gag 124 8 

Arg Arg Trp Ala Asp Pro Glu Ser Asp Tyr Ala Arg Gin Thr Arg Glu 
405 410 415 

cgt tta gcc cga gca atg age ttc gta cat tea gca cag acg aga aca 12 96 

Arg Leu Ala Arg Ala Met Ser Phe Val His Ser Ala Gin Thr Arg Thr 
420 425 430 

agg gcc gga tec tgg cct acg ttt ccg agt gca age gcc acg gtt acg 1344 
Arg Ala Gly Ser Trp Pro Thr Phe Pro Ser Ala Ser Ala Thr Val Thr 
435 440 445 

acc cca cga gca aag aag teg caa egg age tag 1377 
Thr Pro Arg Ala Lys Lys Ser Gin Arg Ser 
450 455 



<210> 8 
<211> 458 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 8 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
15 10 15 



Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 



17 



Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 



Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 
100 105 HO 



Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 
130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Pro Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 

Thr Glu Glu Met Thr Arg Met Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 
195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Ala Glu Leu Met 
210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Asp Ser Thr Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 
245 250 255 
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Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 



Thr Ala Leu Glu Ala Ser Gly Asp Leu lie Asp Gly Val Arg Val Leu 
275 280 285 



Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 



Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 



Asp Thr Lys lie lie Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 



Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 



Arg Gin Thr Leu Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 



Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 



Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Ala Ala Thr Ser Asn Ala 
385 390 395 400 



Arg Arg Trp Ala Asp Pro Glu Ser Asp Tyr Ala Arg Gin Thr Arg Glu 
405 410 415 



Arg Leu Ala Arg Ala Met Ser Phe Val His Ser Ala Gin Thr Arg Thr 
420 425 430 



Arg Ala Gly Ser Trp Pro Thr Phe Pro Ser Ala Ser Ala Thr Val Thr 
435 440 445 



Thr Pro Arg Ala Lys Lys Ser Gin Arg Ser 
450 455 



<210> 9 

<211> 4369 

<212> DNA 

<213> Corynebacterium thermoaminogenes 
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<220> 

<221> CDS 

<222> (1) . . (1476) 

<223> 



<400> 9 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
15 10 15 

tac tec act gat ctg ttc gac ace cac cct gag ctg get tta cgc tec 96 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 

c 99 99^ ^99 aat cac ca 9 9 ac 9 CC 9 ca 9 a 9 ttc ct 9 9 CC cac ct 9 9 at 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gec tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 

gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 240 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 288 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 336 
Gin Arg Ser Ala Val Leu Val Leu Asp lie Asp lie Pro Ser His Gin 
100 105 110 

gee ggc ggg aac ate gag cac ctt cac ccg cag gtg tac gee acc ttg 3 84 

Ala Gly Gly Asn lie Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

gag cgt tgg gca egg gtg gag aaa gcg ccg gee tgg ate ggg gtg aac 4 32 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp lie Gly Val Asn 
130 135 140 

ccg ttg teg gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 4 80 

Pro Leu Ser Gly Lys Cys Gin Leu lie Trp Cys lie Asp Pro Val Phe 
145 150 155 160 

gec gee gag ggc acc acc age teg aac acc cgc ctg eta gcg gee acc 528 
Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 

acc gag gaa atg acc cgt gtg ttc ggc get gac cag gca ttt tec cac 576 
Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 

egg ctg age egg tgg ccg ctg cat gtt ttt gat gat ccg acc gcg tac 624 
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Arg Leu Ser Arg Trp Pro Leu His Val Phe Asp Asp Pro Thr Ala Tyr 
195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat att ctt gat gag ctg atg 672 
Ser Trp His Cys Gin His Asn Arg Val Asp lie Leu Asp Glu Leu Met 
210 215 220 

gag gta gec cgc acg atg acc gga tea aaa aag ccg aga aag cac get 72 0 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gee gcg egg aaa 76 8 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg lie Glu Ala Ala Arg Lys 
245 250 255 

gee acc gca gag gee aaa gcg ctt gee gec ttg gac gee acg ctg cct 816 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ttg 864 
Thr Ala Leu Glu Ala Ser Gly Asp Leu lie Asp Gly Val Arg Val Leu 
275 280 285 

tgg gca gca gag ggg cgt gca gee cgt gat gag aca gcg ttt cgc cat 912 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 

gcg ttg acc gtg ggt tat cag ctt aaa gee gca ggt gaa cgc ctg aaa 960 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 



gat gee aag ate att gat gcg tat gag cgt gee tac aac gtc gec cag 
Asp Ala Lys lie lie Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 



1008 



gcg gtg gga get gat ggg cgt gaa ccg gat ctg cct gee atg cgt gat 1056 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 

cgt cag acg atg gec cgc cgt gtg cgc gee tac gtc gee aaa ggc cag 1104 
Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 

ccc acg gtc age gec agg age aca cag acc cag age agt egg ggc egg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 

aaa gec ctg gee acc atg ggc cgc aga ggc ggg caa aaa gec get gaa 12 00 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gee caa gaa aac cgc caa 1248 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 12 96 

Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 
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420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gec age ttg 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
450 455 460 



1344 



1392 



cga get ace gtg acg cgc cat tgg gtg cac tgc gag agg ctg gee tgc 144 0 

Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 



1486 



tgc caa ate ctt agg ggg get cac gec gta cac aga taacggttcc 
Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 

caccccgtag gggtageget tggtccctga agctccggct cccatccctc ctcagcactc 1546 

cctccccgag gggggggctc aegcegtaga cagataaegg ttcccacccc gtaggggtag 1606 

cgcttggtcc ctgaagctct cacttctggc tcccctcctg gccctccttg agtgcccacc 1666 

cataaatgeg aaatgccgtc agcagacaac ggttcccacc cctggggtcc tcacaacagg 1726 

ctgeatcagg gctctcgacg ettgetgget tcatccatca actgctgggt gatctcctcg 1786 

aacgcatcct tgatcgegag ttcctcgaaa teageggcag cttgctccca gtggatccgt 1846 

tccagctccg gcagcgccgc ccacagcgcc atgcgcaagt aggttccacg tgategctta 1906 

gtgegctegg cgagcgcgtc caggcgctcg atcagctccg gttccaggcg cacggagacc 1966 

acggggccgc gtccggcggg gttcttctgg ttggtggcca tgagaaattt cctctcgctt 2026 

cggtagttgt aaacaatgtt tacaccgtgt eggggagagg ggtttttatt tttctcccgg 2086 

gcactttcga gaegggtcat geegtaageg aggcgcgtgg ccacaccgca ctcggcgacg 2146 

caggtgtcac ttgctccccg actgtcggcc gggaaggggg cgcgcagagc gtccaggagc 22 06 

geegtagage gcctgggacg gttcgtgtgg ggacttggtc gccccacggg gctttaatcg 2266 

cttaaaaacg cgcacagcgc atttcttgee aegggctage gcgtgaccgc tgcgcgctca 2326 

ettgetcagg aagaaaatca ttcctcgcct aaagegctte gcgcgctcgc cctctccgag 2386 

ggggaaaact aaccacacac ctcatgcact aaagtgctga tttgcaggtc agcgcgtttt 2446 

agcgtgcaaa aatagtgcgg aaaaeggega aaatgggggc gcgacaatcc cctcagtggc 2506 

tccccaaaat tcacctattc acatctgeta ctggctgact tctttcccga caaggggccc 2566 

tgtgagggcg caggttgagc cacttttacg teceggagat ccctttaggg cgtattcgag 2626 

gtgtgctcag tgacccgctt eggeggggtg ggagtageca aaagtccgac atttttaacg 2686 
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aacgttcgtt aaaatggggg catgactcag ggacctttga cctcagaaac cggcgcaatc 2 746 

ctgaatgatc ttggcgcagc agaccctctc gatgtggctg tccgggcacg ggagagtgcg 2 806 

catgttctct ctcaagtcgt ggagttttta gagcagatcg gccggtctgg ggatagcgat 2 866 

ttagacgcgg tgtatgagcg tgattggcag ctcgatgcag acacgttgac cttcattgcc 2 926 

caggcgttgg aggggttggc ggaccaggcc gaggcgaagg atgccgtgaa cgaatgacgg 2 986 

atatgtgtgc ccaatgcggt ggggaaatcc cgccccggcc tgacccccgc ggacgcaggg 3 04 6 

cgaagtattg ctcggatgct tgtcgggcgg cagcgagccg cgaacgcgcg cgccagcgcc 3106 

acgcccagga ggtcgaagcc gcgcgtctcc aggccgcact cgatctgaaa accccgcagg 316 6 

agaccctggc agaggtagtc caggagcttc aggccaccac ccggattatc cgtgatcgag 322 6 

gggacgtgcc agcgtcgctg cgtccgctgg ttaatgctgc atccgaactg gtcaacgcag 3286 

cgcaaccggt tgaggaatct aagtcattcc ccaaccggcg agtgcgtcgt gcagttaaac 3346 

gaaagtttgc gataagcggg tgatgtaact gatggagatt tttacctggg ggtgtctcca 3406 

gcgaggtggc caagtccgat tgtgttgagg attaccccaa acgtgcgggg attattcaaa 3466 

atccactgtc caaccgcttt tccggttacc ccgcctccga tgcagcctac gagaatagag 3526 

cccatgacca ttgcattgtg gctatatccc gcatttggat ccagcgccga gaaactggtg 3586 

taggcaccag cagcgcagcc tgcaatgcga gcgccaatga taaccagggg gagggcgcga 3 64 6 

ggcattactc gattttcatc tgtggtctgt cgctgaatcg aagcagtgat ggcttcttca 3706 

aatgcttcag ggtttgacgt ggggtccgag actgttgacg cagcttcctg cactgccttg 3766 

atgaggacat cttcagggat ggaatcattg aacattcctc ccagctcaga agtggtttga 3 826 

acgttagccg aagggacatg cacatcgggg gaagcctggg cggctggagc aattaaagac 3886 

agcgacagtg aagcaacgag agccgttaca gtggcacgag tttttaaata catgaggcga 3 946 

acttaacaaa ccattgatag gttgtcgtgc ggtaaagata agaaaaggat aaagatatga 4006 

aaacgttatt tatgaatctc ttaggtgccg cgcttgtagg agcggtaatc atggtcttga 4 066 

catggttatt tattgatttt gatgcacctg gagcatggct cggattcttt attatcacca 4126 

ccatcagtga ttgctgcttt agaagtcatc cacggacttt gggaaaaacg gcagggatct 4186 

tccactgaca atgattgata aaacctggtt gaacggaata caaaacgcgc aaaataacca 4246 

ggcagttaaa agaaaaacca gataagctgc accaatactt gaaaaatgtt gaacgccccg 43 06 

acagctgtaa ctgtcgaggc gtcggctaac ccccagtcat cagctgggag aaagcactca 4366 
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aaa 



<210> 10 

<211> 492 

<212> PRT 

<213 > Corynebacterium thermoaminogenes 



4369 



<400> 10 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
15 10 15 



Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
20 25 30 



Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 
35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 
50 55 60 



Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 
85 90 95 



Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 
100 105 HO 



Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 
115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 
130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 



Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 
180 185 190 
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Arg Leu Ser Arg Trp Pro Leu His Val Phe Asp Asp Pro Thr Ala Tyr 
195 200 205 



Ser Trp His Cys Gin His Asn Arg Val Asp lie Leu Asp Glu Leu Met 
210 215 220 



Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 



His Gin Glu Phe Ser Ser Gly Arg Ala Arg lie Glu Ala Ala Arg Lys 
245 250 255 



Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
260 265 270 



Thr Ala Leu Glu Ala Ser Gly Asp Leu lie Asp Gly Val Arg Val Leu 
275 280 285 



Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 



Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 



Asp Ala Lys lie lie Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 



Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 
340 345 350 



Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 



Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 



Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 



Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 
405 410 415 
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Arg Leu Glu Ala 
420 



Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 
425 430 



Ala Ser Thr Asn 
435 



Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 
440 445 



Glu Lys Cys Leu 
450 



Arg Asp Glu Gin lie Met Glu Glu Thr Gly Leu Ser 
455 460 



Arg Ala Thr Val 
465 



Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
470 475 480 



Cys Gin lie Leu 



Arg Gly Ala His Ala Val His Arg 
485 490 



<210> 11 

<211> 22 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<22 3> SYNTHETIC DNA 

<400> 11 

aaccaggggg agggcgcgag gc 2 2 



<210> 12 

<211> 26 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> SYNTHETIC DNA 



<210> 13 

<211> 32 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> SYNTHETIC DNA 

<400> 13 

gctctagagc aaccaggggg agggcgcgag gc 32 



<400> 12 

tctcgtaggc tgcatccgag gcgggg 



26 



<210> 



14 



26 





<211> 36 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<2 23> SYNTHETIC DNA 

<400> 14 

gctctagagc tctcgtaggc tgcatcggag gcgggg 3 6 

<210> 15 

<211> 32 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> SYNTHETIC DNA 



<210> 16 

<211> 36 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> SYNTHETIC DNA 

<400> 16 

gctctagagc tctcgtaggc tgcatcggag gcgggg 3 6 



<210> 17 

<211> 32 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> SYNTHETIC DNA 



<210> 18 

<211> 30 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<22 3> SYNTHETIC DNA 

<400> 18 

cccgttaaca tgtacttcag aaaagattag 3 0 



<400> 15 

gctctagagc aaccaggggg agggcgcgag gc 



32 



<400> 17 

cccgttaact gcttgaaacc caggacaata ac 



32 



27 




<210> 19 

<211> 26 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<2 23> SYNTHETIC DNA 

<400> 19 

gatatctacg tgccgatcaa cgtctc 

<210> 20 

<211> 25 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<2 23> SYNTHETIC DNA 

<400> 20 

aggccttttt ttaaggcagt tattg 




28 



